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Overview
Motivation
Although surgical retraction is a very common procedure, there have not been many studies which specifically study the damage to tissue due to ischemia caused by retraction force.  Clinical studies have shown, however, that intra-operative retraction does in some instances cause injury to the tissue being retracted.  

Currently work has been done by Greg Fischer and Sunipa Saha to develop a retractor with an integrated force and ischemia sensors.  The retractor is connected to two separate DAQ boards (designed in the Engineering Research Center), one for the force sensor (Force-DAQ) and the other for the ischemia sensor (Oximetry-DAQ).  The DAQ boards are connected to a laptop via Serial Port and USB cables.
On the software side the current method of data collection is done through a set of “hacked” functions called through a command prompt.  All the data analysis is done after the data collection (not real-time). The existing functions make use of the developed firmware for the DAQ boards.
Proposal

The main goal of this project is to develop a user-freindly API (Application Program Interface) to monitor readings from the currently built retractor device.  The Windows/PC software will be able to control the Smart Surgical Retractor, collect the necessary force and oximetry data, display oxygenation in real-time, and log all actions.  Although existing software for taking readings with the Smart Surgical Retractor exists, I plan on taking a new approach that will allow the API to be used for other Force/Ischemia sensing devices.  The developed API will allow support for multiple DAQ boards (of both types) and handle input from other sensors through the Serial Port.
Deliverables

Minimum


Develop C++ API / library for interfacing with the DAQ boards


Basic DAQ



set output(ch, value)


set multiple outputs()


check mode()



getinputs(ch, value)



set input gain(ch,value)



set multiple input gain (ch, value)



Oximetry


get Raw data (out ch, in ch, method)

Expected


Incorporate getting information from other devices (e.g. serial port) into API

Higher level functionality:




Calculations (oximetry, force sensor calibration, etc.)


Formatted and complete raw data Logging


Configuration File

Basic GUI / Sample Application
Maximum


Graphical User Interface


Plotting(2D or 3D)


Data base of readings from different tissues


Calibration files for different types of tissues.

Incorporate API for NIDAQ cards
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Dependencies 

Access to DAQ Boards

Laptop dedicated to the project (its back now)

Familiarity with CISST Libraries (Anton)
The Project Laptop is being used by a ERC member and will arrive later this week.  Upon its arrival I plan on spending 1-2 weeks to familiarize myself with the CISST libraries and the link between the data acquisition software 

Approach


The developed API will make use of the current CISST library to communicate through the USB port to the DAQ boards.  The DAQ board firmware can currently take commands to reset, query, get RawData, set the input again, and set the output.  Using these commands the Basic API functions will be developed.
Timeline

  Feb. 14th -- Meeting with Mentors

  Feb. 23rd -- Project Proposal presented

  Feb. 24th -- Project Proposal submitted

  March 9th -- Obtain Project Laptop, 

  
          Write-up Functional Specifications




(Basic DAQ, Oximetry, Logging, Calculations,etc)

  March 14th -- Become familiar with CISST libs and Begin Basic DAQ programming
  March 31st -- Basic DAQ Programming Status Check

  April 6th -- Work on Logging and Calculations
  April 17th -- Begin Extensive Debugging and Testing, possibly start on Advanced

     [End of March – April -- Conduct preliminary experiments and test in OR on Pigs]
Weekly Meetings


Meeting with Dr. Marohn and lab – Thursdays at 4:15 PM


Meeting with Mentor(s) – Wednesdays at 3PM
Research Location

Primarily in the ERC Lab at Johns Hopkins Homewood Campus

OR Testing in the MISTC Lab, Johns Hopkins Hospital
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